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Comments 


Less  than  0.05 


Suitable  for  drinking  water.   Water  contni-ni; 
up  to  this  level  may  be  permittee?  for 
continuous  use  for  all  purposes  eg.,  domes!:!-, 
supplies. 


In  my  opinion  short-term  fluctuations  may  be 
permitted  above  this  level,   As  a  guide 
the  fluctuations  should  not  exceed  three 
times  this  limit  and  should  not  persist  any 
longer  than  30  days  in  any  6  months  period. 


0.05  -  0.2 


For  summer  camp  use  and  for  summer  cottager 
the  desirable  level  would  still  be  0.05 
rtig/1.   In  my  opinion  short-term  consumpti o^ 
of  levels  up  to  0.2  may  be  permitted  for 
periods  of  2  to  8  v?ceks  by  summer  cottagers 
and  campers. 


1.0 


Water  containing  this  level  should  be  rejectee 
for  human  consumption- 
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WrRODUCTION 

The  Ontario  Department  of  Health,  the  Deloro  Smelting  and  Refining 

Company  limited,  and  the  Ontario  Water  Resources  Commission  have  all 

oiidlysed  &m>iriL&s  fro:n  the  Hoira  Hiver  for  arsenic.   The  results  are 

compiled  in  this  report  and  an  effort  is  made  tc  interpret  the  data 
collected. 

During  the  period  1951  -  1957,  the  only  samples  taken  of  the  Koira 
River  were  those  collected  and  analysed  for  arsenic  by  the  Ontario 
Department  of  Health  (ODH) .  In  1958,  when  a  cattle  kill  was  reported, 
the  Ontario  Mater  Resources  Commission  commenced  its  present  sampling 
programme.  In  I960,  the  Company  started  to  report  its  analysis  on  samples 
collected  and  analysed  in  its  laboratories.   It  had  been  the  practice 
of  the  Company  to  take  duplicate  samples  for  comparative  purposes 
whenever  the  two  Government  organizations  made  a  survey. 

The  samples  which  are  submitted  to  the  OWRC  laboratories  in  Toronto 
are  analysed  by  a  modified  Guitzeit  method  in  accordance  with  the  pro- 
cedures described  in  '"'Standard  Methods  for  the  Examination  of  Water  and 
Wastewater",  12th  edition.   Results  are  reported  as  milligrams  per  litre 
As  and  are  accurate  to  ±  0.01  mg/l.   Those  samples  which  are  sent  to  the 
ODH  laboratories  in  Toronto  are  analysed  by  the  Silver  Salt  method. 
These  are  reported  as  milligrams  per  litre  As203  and  have  an  accuracy 
of  +0.05  mg/1. 
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During  the  past  8  years  the  Moira  River  at  the  plant  site  has 
been  sampled  on  an  average  of  26  days  per  year  by  the  three  organizations 
concerned.  Over  the  same  period,  the  OWRC  has  obtained  samples  on  an 
average  of  17  days  per  year. 

Routine  monitoring  of  the  water  quality  in  the  Moira  River  system 
is  carried  out  by  the  Water  Quality  Surveys  Branch  of  the  Commission. 
The  sampling  points  in  this  programme  are  shown  in  the  appended  map. 

The  results  for  the  samples  collected  from  the  Moira  River  above 
the  abandoned  plant  site  and  downstream  at  Highway  //7  are  tabulated  in 
Appendix  1.  Also  included  in  Appendix  I  is  a-  summary  of  the  annual  average 
concentrations  at  these  points. 

The  results  for  all  sampling  points  on  the  Moira  River  system  are 
summarized  on  a  monthly  basis  in  Appendix  II. 

The  frequency  at  which  samples  a.re   collected  from  the  Moira  River  is 
greatest  during  the  summer  and  fall  when  the  arsenic  concentrations  are 
highest.  Thus  calculating  a  straight  average  of  the  results  would  give 
an  unrepresentative  average.  In  order  to  determine  a  more  representative 
yearly  average,  the  results  were  first  averaged  monthly  and  these  monthly 
averages  were  used  In  determining  an  annual  average.  The  annual  average 
concentrations  calculated  in  this  manner  are  shown  in  Table  I.  Also, 
the  annual  average  concentrations  In  the  Moira  River  above  the  abandoned 
plant  site  and  at  Highway  #7  are  plotted  in  Graph  #1  along  with  the 
annual  average  stream  flow  at  Deloro. 


and 


GRAPH   H*    I 

AVERAGE   ARSENIC    CONCENTRATION 

STREAM    FLOW  ON   UOIRA   RIVER 
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TABLE  I 


Bay  of  Quints ^JS&k 1S&5L—  JS££ l^I . 

.7  - 

3.9  _ 

2?. 2  .                                  *-                                 .01 

29-7  -                                                   •  ©■ 

31.0  - 

31.2  -                 - 

44-4  -                .03 

57.6  1.21  .91              -79          -IS 

53.7  .2?  .13  ■            .17          -03 


_19fS3.__ 

__19M__ 

.01 

.03 

.03, 

.03 

.01 

.04 

.02 

.04 

- 

.04 

.01 

.03 

.10 

.13 

.34 

.42 

.05 

.07 

RCTBR  FLOWS  MB?  ABSSKXC,  HMBIB&S 

The  yearly  mean  river  flow  in  the  Moire.  River  at  Deloro  has  remained 
within  75  --  151  cfs.  Flows  as  low  as  0.3  cfs.  and  as  high  as  1150  cfs. 
have  been  recorded  at  Deloro  since  the  stream  gauging  station  was  intalled 
in  October  196 5.  Paver  flows  at  Deloro  between  1959  and  1965  were  estimated 
by  extrapolation  using  the  reocrded  flows  at  Foxboro  and  the  ratio  of 
the  flows  at  Deloro  and  Foxboro  from  October  1965  until  the  present. 

The  arsenic  loadings  were  calculated  by  using  the  concentration  and 
flow  on  the  day  of  sampling  and  averaging  the  loadings  thus  determined  on 
a  monthly  and  then  yearly  basis.  These  loadings  are  shown  in  Table  II. 
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WMMM 

ARSENIC  LOADINGS 


196 

5 

1%( 

5 

Hwy , 

196J 

1968 

1969 

MONTH 

Above 

Hwy. 

Above 

Above 

Hwy. 

Above 

Hwy. 

Above  Hwy, 

Plant 

//7 

Plant 

■ffi 

Plant 

in 

Plant 

#7 

Plant  //7 

January 

- 

0 

84 

10 

10 

- 

23 

0 

— 

February 

- 

- 

22 

74 

23 

35 

3 

27 

0 

41 

March 

- 

- 

21 

184 

11 

70 

0 

264 

0 

19 

April 

- 

*s 

0 

84 

8 

175 

5 

305 

0 

146 

May- 

- 

- 

18 

73 

5 

206 

3 

37 

63 

292 

June 

- 

- 

4 

27 

0 

83 

6 

115 

10 

74 

July 

- 

- 

3 

6 

3 

33 

2 

43 

4 

20 

August 

- 

- 

1 

8 

3 

13 

3 

25 

7 

51 

September 

- 

- 

3 

7 

2 

11 

9 

111 

2 

14 

October 

172 

343 

1 

4 

_ 

8 

4 

15 

4 

17 

November 

0 

50 

10 

71 

0 

208 

8 

67 

0 

192 

December 

13 

264 

0 

215 

0 

0 
70 

5 

— 

94 

10 
8 

194 

AVERAGE 

7 

70 

5 

96 

AVERAGE 

INCREASE 

— .__.. 

63 

65 

89 

88 

DISCUSSION  OF  RESULTS 

• 

The  general  trend  of  the  arsenic  concentration  in  the  river  both  above  the 
abandoned  plant  site  and  at  Highway  #7  has  been  towards  lower  levels.  This 
may  in  part  be  due  to  the  higher  stream  flows  which  occurred  during  the  same 
period. 
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Arsenic  occurs  naturally  in  the  Moir;'  River  us   il  indicated  by  its 
presence  as  far  upstream  from  the  plant  site  as  Mai one  in  concentrations 
as  high  as  0.03  ppa.  Over  the  past  9  years  at  a  point  just  above  the 
abandoned  plant  site  an  average  yearly  concentration  of  0.21  ppm  has 
been  observed.   However,  the  values  obtained  over  the  past  3  years  have 
been  considerably  lower  averaging  0.06  ppm. 

The  arsenic  concentration  in  the  river  rises  considerably  in  passing 
through  the  abandoned  plant  site  as  is  evidenced  by  the  samples  collected 
at  Highway  $J,      The:  9  year  average  concentration  at  Highway  //?  (K---57.6) 
is  0oS5  ppm,  but  the  concentrations  at*  this  point  during  the  past  3  years 
have  also  dropped  considerably,  the  average  being  0.31  ppm. 

In  the  13.2  river  miles  downstream  of  Highway  #7  (K--57.6)  to  the 
brdige  on  Moira  Lake  (M-44.4)  the  arsenic  concentration  drops  to  an  average 
value  of  0.12  ppm. 

The  Skootamatta  and  Black  Rivers  join  the  Moira  River  about  1  and 
1.3  railes  downstream  of  Moira  Lake.   The  concentration  of  arsenic  in 
the  Moira  River  downstream  of  these  influents  remains  within  the  0WRC 
drinking  water  quality  objective. 

A  part  of  the  reduction  noted  at  Highway  #7  between  1966  and  1967 
is  believed  to  have  resulted  from  the  installation  of  the  waste  treatment 
works  by  Deloro  Smelting  and  Refining  Company  Limited  and  placed  in 
operation  in  late  1966.   These  works  treat  the  water  flowing  in  the 
New  Westerly  Greek  which  picks  up  contaminated  ground  water  from  the 
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abandoned  plant  site.   Arsenic  is  precipitated  by  the  addition  of  ferrous 
sulphate  and  then  settled  out  in  ponds. 

Trenches  were  dug  by  the  Company  in  1969  to  try  to  locate  other 
sources  of  arsenic  contaminated  ground  water  gaining  access  to  the 
river.   Two  flows  believed  to  contain  in  the  order  of  20  to  40  lbs/day  of 
arsenic  were  intercepted.  These  were  directed  to  the  treatment  works  in 
the  latter  part  of  the  year.   Insufficient  data  has  been  collected  to  date 
to  determine  if  the  treatment  of  these  contaminated  ground  water  streams 
will  have  a  significant  effect  on  the  concentration  in  the  river. 

The  programme  of  intercepting  contaminated  ground  water  streams 
for  diversion  to  the  waste  treatment  works  is  to  continue  in  1970. 

CQfQLUSXQIS 

The  annual  average  concentration  of  arsenic  in  Moira  Lake  has  been 
found  to  be  in  the  order  of  0.12  ppin  or  two  to  three  times  the  maximum  , 
recommended  in  the  OVJRC  drinking  water  quality  objectives.  It  is  hoped 
that  the  concentration  can  be  reduced  to  less  than  0.05  ppm  with  the  present 
programme  being  carried  out  by  Eeloro  Smelting  and  Refining  Company 
Limited  of  intercepting  contaminated  ground  water  streams  and  directing 
these  to  the  waste  treatment  works .  It  is  expected  that  this  programme 
will  be  completed  this  summer. 
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ABOVE    PLANT 
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DAT  E 


OWRC 


19  gl 


.1232. 


DELORO       HEALTH 


,02 


1953.. 


.J35k 


2S5X. 


JL356- 


JLS57- 


1953 


1959 


I960, 
1961. 


1962 


1963 


1964 


1965 


2ShL 


19j£ 


1 


23£&- 


JC&. 


J3. 


OWRC 


DELORO 


t 


_r!2! 


.02* 


1.2* 


53 


.16 


.13 


•54 


.27 


.17 


.27 


^12_ 


J5. 


.03 


uQ£. 


js21 


.10 


JiL 


-D7- 


JJL 


-JXL 


JH 


.HI 


>3jL 


_>2Sl 


*2M 


.78 


l2^ 


,40 


.04 


■11 


,02. 


_JZL. 


1.79* 


2.67* 


2.01 


.62 


_J31 


J34- 


^09_ 


70 


^& 


1B_ 


-54 


...  i,9 


-     Less  than  5  samples  taken 


HEALTH 


1.43 


,74 


,62 


-1*53_ 


JUL 


ja. 


_23_. 
_23_ 


*"*" 


.,.0.3. 

^Q2 


J&$- 


JEL 


,Qg J 


.19 


J2. 
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DATE 


Jan.  21 


Feb.  13 


Feb,  25 


Feb .    26 


Mar.   18 


Mar.   31 


Apr.    2 


Apr.   14 


Apr. 


Kay  3 


May  12 


June  4 


June  9 


July  8 


Jxfly  XI 


_j4.4l^-23^ 


-Jtag^— 1?- 


-gept.   7- 


8qpfc*-15' 

Oct.    13 


Nov.   10 


Nov.    25 
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ABOVE    PLANT 
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HIGHWAY  #  7 


OWRC   • 


0 


0 


.02 


0 


0 


DELORO 


.02 


.02 


SSL 


JXL— 


jQl 


.J_A_ 


HEALTH 


.08 


,04 


,08 


.07 


54 


.04 


.08 


.04 


DELORO 


,04 


.03 


.08 


.20 


.12 


.22 


.09 


.06 


,49 


.02 


.06 


^JjQ. 


J20L 


— 54~- 


■  56 


.14 
.29 


HEALTH 


►32. 


,08 


.03 


,20 


,20 


1.06 


,_23_ 
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196?  ABOVE    PLANT  HIGHWAY  #  7 


DATE           OWRC 

Del.  ORG 

HEALTH 

OWRC 

DELORO 

HEALTH 

Jan.   15 

.03 

.03 

Feb.    14 

.04 

.06 

.20 

Mar.   12 

.02 

.13 

Apr .    9 

0 

.03 

.05 

.16 

Apr.   20 

•  \)S, 

.10 

Apr.   23 

0 

0 

May  7 

.01 

.08 

.15 

.20 

May  21 

0 

.23 

June  h 

0 

.10 

June  12 

.03 

-32 

June  13. 

0 

.20 

June  18 

r  o        ! 

1        .58 

July  16 

.01 

.11 

Aug.    13 

.09 

.30 

Aug.    2? 

.10 

.67 

Sent.    10 

Jfifl 

t-AS. 

Oct.    ?. 

1         ,01 

Oct.    2A 

?.  5.,..  ,,. 

!     i.o 

Voir      3 

1 

.  22 

Nov.   12 

o 

.12 

Nov.   26 

0 

.05 

Dee.    5 

0 

Dec.   10 

■     0 

0 

S" " 
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DATE 

Jan,_9 

Feb.   13 

OWRC 

DEIORO 

HEALTH 

....    I  .- 
OWRC 

DEtuRO 

"health 

.03 

0 

.04 

ryr 

.05 



0 

..        -;     „_-10 

.21 

Mar.   13 

.02 

0 

.02 

.18 

.15 

.24 

Apr.  3 

0 

.12 

Apr.   17 

0 

0 

.03 

.07 

.05 

.04 

Kav  5 

0 

0 

.04 

.03 

,03 

.OS 

.Mav_22 

June   1 

.02 


0 

0 

_.,07 

.03 

„.06 

.05 

.03 

0 

.0^ 

iO|} 

ja_ 

, 

.20 

.21 

Jiilv  2: 

,0S. 

,20 

-3B 

Julv  17 

_^20 

,im 

.m 

,  45 

9   $ 

_4U^rg^— *£> ' J 

OO 

w 

.95 

~JLU^ — (— 1 

1.0 

.90 

.67 

2.0 

1-36 

1,5S 

Sert*    h 

■* 

.60 

.67 

.     2-3 

1.^0 

1.67 

ers 

Ln, 

1     Q 

— i«ie  ■ 

oOTDtn — ±e- 

Oct.   9 

.40 

.75 

.51 

2,0 

1.67 

1.65 

Oct.   13 

.32 

•  75 

2.0 

1,30 

Nov.    6 

.10 

,11 

.20 

2.1 

1.80 

3-35 

Nov.   19 

.0/., 

0 

.25 

.is 

Dec.   4 

0 

0 

.03 

.10 

.15 

''    .12 

Dec.   1ft 

0 

0 

.13 

.15 

! 

-  ■ 

■■   ■ 

"■'''".'"■. 'TftfJiPv^  tw1F  .       .  j^o- 
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1965  '  ABOVE    PLANT  HIGHWAY  #  7 

*TE      I     OWflC 


DA 

Feb,  21 
Mar.  ..£L._. 
_liar— 14- 
-Jlac — 23- 
— Apr 


0 


_ 


_Ap£u~il- 
Apr.    12 


-§- 


DELORO 


0 


__n_ 


_..oi 


_Apr_.__25__ 


.01 


May  9:. 


May  VL 


„May__3-l- 


tTtmft   21 


Jim  2? — 4 


— J,uly  8 — — 


_j!iil3C-2Q. 


-J3QL 


~r 


HEALTH 


-flS. 


-15. 


July  11 


Jtfy-gjL 


July  25 


Aug.   3 


Aug,   8 


Auk.   17 


—lug.  18- 


Jai£U-22_ 


.33 


-IS. 


-.33- 


.20 


Se.pL. — 5 

Sect*  8 1 


-JA 


•  33 


.13- 


•  30 


»63 


_22_ 


___.03 


0Y7RC 


_.1Q. 
•  13_ 


•1LORO 

.09 


_.e^&-P— 


J13 


.03 


.03 


.•20_ 
.05 


...24 


.12 


■  08 


1  ~ 


^0. 


.03 


.05 


JUh 


^3Q_ 


ao_ 


-JJ1 


1-flO 


1.14 


JL5G. 

-11^ 


0 


1.0 


1.0 


5.0 


5.0 


2.5 


HEALTH 


&L 


.12 


.14 


.2k. 


^A5. 


1.17 


^3_ 


1.36 


6-32 


_£*22 


continued  


-JB. 


.1? 


.04 


^IQ. 


.20 


.47 


.10 


.«*  sf ;  --fl|w-!w*i>m  1* 
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1965  (cont'd)  ABOVE    PLANT  HIGHWAY  #  7 


DATE            OWRC 

DEL0R0 

HEALTH 

OWRC 

DELORO 

NSAlTH 

Sept .   16        i 
Sppt  -    19 

• 

4-0 

0 

.06 

... 

.5 

.68 

sjfpf    _2.x 

6.0 

fin*          1                                          .20 

.09 

.03 

4.0 

.39 

.09 

fiw*         TV                                    "7S 

.«a 

i       ,95_ 

.24 

O"'          Ol 

,m 

fcTrar        "7 

0 

0 

.03 

__0 

0 

.06 

.03 

Nov .     1  % 

W^sir           OO 

n 

n  .         . . 

,10 -.- 

.,.■20.-      . 

-i^tM/^ — £i& 

.01 

.03 

.20 

-iJ&S-f  %Lg 

j 

- 

. 
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ABOVE    PLANT  — -HIGHWAY  #  7 


r 


DAI 


J  can.    25_ 
Feb.    15 


OWRC 

.10 


■t*ftf>  Ik 

Apr.   11 
Apr.   25 


•_0A_ 


.0- 


A  or.   26 


J&&J9 


>T»ne  6 


June  20 


June  24 


July  4 


July  18 


Aug.   1 


Aug.    15 


Aug.   29 


Sept.    12 


_Sept«   26 


Oct.   9 


Oct.   24 


ESEUJl 

Nov.    17 


Nov.    22 


liny.  24 . 

-Deo.   6 


0 


0 


^D2_. 


J2. 


DELORO 
.09 


0 


.0 

0 


HEALTH 


1.06 


•03_ 


.  .62 


.24 


DELO'RQ 


_^5L 


.15 


•01 


0 


.0. 


Q_ 


.03 


.03 


.32 


.03 


.25 


.79 


7.1 


36 


.     1.-36 


T~ 


,ii 


.48 


^0. 


1,06 


.93 


1.06 


1*14. 


1.36 


^28_ 


.08 


vQ3- 


.04 


jsOi. 


^oi_ 


.03     ._. 


_^Q3- 


,17 


.39 


.93 


-^20_ 


.20 


.59 


.74 


4.9 


_^8_ 


dil. 


St 


4,2 


_4^_ 


6.  A 


32^ 


.12 


HEALTH 


...2.0. . 


.0 


&__, 


.04 

-_Q3 


«   Xi<C— 


.11 


jx 


.  24 


51 


,90 


1.50 


1.59 


4-23 


7.95 


6.00 


4.92 


4.16 


3.&1 


1.1/-, 


_t24- 


_..0&_ 


_J3l 


,20 


.79   ■ 


-2*25. 


1.58 


1.36 


JX5- 


'",rTr.:"'"T^~,i'T"',"'""'."7 


PAGE  -  16  - 
1963 


1 


DAT  E 

Jan.  32 


Apr.   6 


Mfgr  4 


JdajcJLL. 


Feb.  16 


Mar.  16 


Apr.  13 


Apr,   27 


MajnJLS_ 


May_25- 


Juw^l — 
June  8 


June  15 


June  22 


June  29 


July  6 


July  13.. 


July  21 


Ialy  27 


Aug^.,3 


Aug.   10 


JblftjiJLZ 


.Aug— 24. 


.Aiig^3L 


Sept. 


Sept.  14 


ARSENIC    AS   As  (PPM) 
ABOVE    PLANT  HIGHWAY  #  7 


AE2^_2Q r 


OV/RC 


0 


0 


DELORO 


o 


0 


o 


,01 


..0_ 

0 


JXL 


s23l 


,69 


-Ji5- 


.04 


0 


.03 


.06 


.30 


HEALTH 
.03 


.03 


,L£ 


.60 


^38. 


^i3_ 


_._53_ 


JLJ2Q. 


_..53_ 


^6D_ 


_^D_ 


^0. 


.06 


.03 


.04 


O'vVRC 


.10 


,12. 
0 


DELORO 

,09 

.09 


.09 
__i03_ 


.03 


•  03 


^7_ 


.08 


.11 


ill 


„,G3„ 


.18 


^Oi 


HEALTH 

.0? 

.04 


,03 

.04 


.06 


LL1 


JQflL 


.08 


.18 


.18 


.36 


.03 


1.6 


1.8 


1.5 


.21 


•  30 


.83 


1.50 


•JZS. 


1.20 


2,10 


3.00 


2.40 
.2 


_2_,_7D_ 
2,60 


_._14 


.08 


^.7_. 


J2. 


59 


continued 
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1963  (cont'd)  ABOVE.    PLANT  HIGHWAY  #  7 


DATE 

OWRC 

. — „____„™_™« — 

DELORO 

HEALTH 

i 

OV/RC 

DELORO 
1.20    .     '• 

HEALTH 

qpr,t       oi 

.30 

j 

.53 

1 

JUQ . 

.Ock~~ 5 

co, 

\ 

1     L* 

« 

,_4J 

60 

' 

4^-00 

Oct, _  19 

.07 

.08 

.75 

.38 

Oct.   26 

.06 

.45 

NoVi   2        1 

.is 

.83 

Nov     9 

.07 

.09       ... 

.04 

.59 

.60 

.Ok 

.03 

.18 

■Dfar        7 

0 

.2.L 

11or>          1  /. 

OP 

o 

.ft* 

.     ._..?0 

AM 

Pi     .  .. 

'Wn. Uj , — 

. 



_„ 

t~ 

_^ — — * ___„^. 

I 



1 

' 

... 

— 1      : 

1 

I 

.. 

1 

Mill  ||            ...I.-....- 

. ! 
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1962 


ARSENIC 
ABOVE    PLANT 


AS  As  {PPM) 


HIGHWAY  #  7 


DAT  £ 

0V7RC 

DELORO 

HE  ALT  ~i 

-  ■  -    - -- 
OWRC 

DELURO 

HEALTH 
.10 

Jan.  13 

0        ! 

.75 

„03 

1 

L  -«_ _^ 

.24 

Feb.   10 

0 

.06 

.03 

,03 

f 

I     0 

J ., , 

.12 

.03 

Mar.   10 

0 

.06 
0 

!  °  — 

jioo 

.24 

.05 

Apr.    7 

0 

.03       [ 

.08 

.03 

Mav  12 

0 

0 

.03               .04 

.x5 

.03 

June  2 

June  l6_ 

0 

.03 

.03               -3 

.42. 

.04    ; 

0 

JM 

.3 

.  ..     _..5.5. 

rTiilv  '7 

a. 

-*7     ' 

.10 

.4 

■7*. 

Julv  21 

•  5 

.73 

Jk 

1.4 

Aiicr.     /, 

0 

JK1 

.m 

i.o 

1.2 

,20 

Aug.    18 

.36 

.23 

1.3 

2.4 

Sept,   8 

1.5 

1.50 

.05 

3.0 

2.6 

.38 

Oct.   13 

0 

.07 

.05 

1.00 

1.70 

•  79 

Nov.   11 

0 

.02 

.03 

30 

.27 

.10 

Dec.    9 

0 

0 

.03 

.4 

.09 

.04 

#    - 



w-»  vvmm 
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ABOVE    PLANT  HIGHWAY  4*  7 


1961 


W  "^w  q  ■**!*-  _»'*»'*■'*«■¥  "was-  rfVT»ra««SL-«*?ssa  'vswv.Vit 


PAGE  _  2Q  _  ARSENIC    AS   As  (PPM) 

ABOVE    PLANT  HIGHWAY  #7 


i960 


Feb^Ji 


Anr^._2.4 


Hay_JLQ_ 


H«r  31 


Jtog. ,  23 


OWRC 


DELOHO 


HEALTH 
.01 


017  RC      i  DELORO 


Junes  23 


July  18 


July  2B 
Aug.   23. 


£epfcu-JL2. 


Qnt..   13 


Nov.    4 


Nov .    7 


_D£*l,_22_ 


_XJ 


2.u 


JXL_ 

.•J-P_ 
,01 


^21 


,3.0 


.0^ 


.30 


-*£L 


31 


2.  go 


3.0 


2.4 


1.59 


,10 


3,0 


/,.8 


HEALTH 


,.i30_ 
.21 


,25 


,20. 


.6D_ 

.20 


^30. 


_i2a_ 


JU3£u 


4,0 


9-0 


,^9_3_ 
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1939  ABOVE    PLANT  HIGHWAY  #  7 


.  . . 

DATE 

OWRC 

DELORO 

HEALTH 

OWRC 

■  - -- '         j 

DELORO       HEALTH 

Jan.    !/■ 

0 

— 

0 

i      i 

.Inn        91 

.1?     .. 

i 

.  51   ■■ 

Pok                "1     jj 

-.12—..    - 

|_ .  .     .                    — -sa — 

llS~™                  "I     fl 

.01 

.10 

Apr .    16 

.01 

CD 

May  6 

.03 

i 

I 

.02 

— 

1% 

...10 

May  22 

.05 

.in 

1'fev  23 

1 

!         .39 

June  IB 

.20 

4fi 

July  21 

A,8 

- 

a-.isa 

Ann.    20 

n. 

.90 

1 

3.60 

- 
Sept.   .1.6 

.70 

2.2.0 

Oct.   27 

.90 

.      ..2.05 

Nov.   19 

-W    . 

,m  .  . 

!><->     ?A 

-01, 

,m 

' 

. 

-  — 

— ^ 

■ 

, 

. 

.if  asg  ■unavv^i?    TK7V:,- Trr7;~" 


,  t^  -»..  -nw  t  ■  "fi-,""-  ■*-  "—7  'jjiw  •Tiiir,,-w*-3ff!)=It?-t; 
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—  K4&HWAY  #  7 


1953 

HW  V  !_- 

.    L«r«  i 

__. -, 

DATE 

OWRC 

DELORO 

HEAL7  .-. 

OWRC 

. 

DELU'RO 

HEALTH 

Jan.    29 

.01 

1.67 

Vmh      1 7 

^J        .; 

,.02    

___Jiri_ J- 1 

Mnr      97 

_. ..  ._ _01 

_£j,lJJ_J- 6-4- ' 

01 

L__Z1 

.01-    — 

"' 

,  QA   _ .    . 

.04,  _..,„ 

_jj.me — 4- 

T-iirif-    00 

Jl5 

2,27 ^ 

^3 

Auf.   13 

„2Q 

17.4 

Aug.    13 

58.0 

Aug.    22 

_ . 

_        ^ 

12.1 

28. 4 

Sept,    5 

1 

12.9 

Sept .   19 

.60 

4.05 

Oct.   21 

.80 

.91 

Dec.    9 

.15 

.91 

Dec.    18 

JQL 

.60 

,     .     ,  i 

■ 

> 

, 

_______ — —- — ■- * 

« 

- 

. _ 

.. . . 

FAGn;  „  23  ...  ARSENIC    AS   As  {PPM} 

1957  ABOVE    PLANT  HIGHWAY  #  7 


DATE 

\J  » »;  Pi  **> 

DELORO 

— —       • 

HEALTH 

OV/RC 



DELORO 

HEALTH 

.01 

.m 

Jan.   25 

.02 

.02 

Mar.   22 

.02 

i 

.02 

Apr.   .18 

.02 

L_ 

..03 

Kay  3 

.02 

r^ 

.02 

Maar  31 

.01 

.01 

■Tulv    5 

J 

-fa . 



01 

Tnl  Mr    1  Q 

.01 

,01 

Sent-   25 

.01 

.01 

Nov.  a 

.01 

.01 

Dec.   11 

.02 

■ 

.01 

Dec.    24 

.03 

.01 

1 

_~« — ~ . 1 

,.    , 

$ 

.    ., 

r 

... 

" 

.-  --;'--V-.--  :-!  •-!-     ;:-.—. ..-- m..-.-j  ■,.: -;■.  .---— ,.-     I    TT-."*  *  >.' r  ■;/»- ;  f* "^7"!  "T- ~"  "'  ;  *'""t~Y-' V"*'  *?T  "''"'"  ■''"    -  -1™"- ' '  l^""1'    "  "' 


r^*pw- 1-3=. — -*.  L"^^-i-"^3^^T^r^-Tt-4^j^^.ii71ii-^-«-™-----  ^r-^r  vn'"*,*"w,  ;-^_';™-" 


"iw?"fr  •  ■—■■  "Tavjuag  v 
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1956  ABOVE    PLANT  " ■  -  — — HIGHWAY  #  7 

T 


£ 


Jan .    6 


OWRG 


Jan.  3Q. 

Fetu_2.9_ 


„Anr^_2Jl. 


_,iuns_-22. 


DELORO 


&ma  25 


July  ?n 


Atwc,.  31 


Nov.   16 
Nov.   30 


„ JQ2_ 


IE  ALT  VI 

.02 


OWRC 


..02. 
.02 


,.Q1 


._JH 

_J12 


.JDJ 


.01 


.01 


L 


DELO'RO 


HEALTH 


, . 


.01 
J33- 


ia. 


.JD.1 


_.02- 


-4)2- 


.02-- 
,03    - 


JXL 


.0? 


.01 


HKB*i^^'a!»PT$3*^**"^iJ^*,f^'\™1^  ■y,7"^T'j(fw»™ 


■*  ^'-rrvpwtfinj-'vr-^f'i*:  p 


"»  PflWfT^  TT  |T  *1 
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iy55  ABOVE    PLANT  HIGHWAY  4*  7 


DATE 
Jan.   14 

OWRC 

DELORO 

HEALTH 

OWRC 

1  -  ,                       

DELORO 

HEALTH 

1 

.02 

.02 

Feb.   15 

.01 

.03 

Mar.   23 

J 

.01 
.01 

.02 

May  6 

.01 

May  2? 

.01 

.01 

June  23 

.02 

.02 

Jul y  29 

.01 

.05 

irwr.    23 

.02 

.03 

Oct.    13 

.02 

•03. 

JiO^r      3 

- 

.02 

.01 

Jlcat»_2S 

.02 

.01 

; 

,- 

• 

*- 

■«,,„ 

artirtti'*  ■*-a»Wri3r^NI",f.    .  ,^-^r ■ .—,  i-  :■-•■■'« -;'>;ti .,-.-..— «....,-,-.„ 
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1954 


ARSENIC    AS   As  (PPM) 
ABOVE    PLANT  HIGHWAY  #  7 


DATE 

OWRC 

DELORO 

HEALTH 

OWRC 

L„ 

DELORO 

HtlALTH 

Jon      91 

. 

.     CL_. 

.. . .      0 

Feb .   ?6 

.  01 

-0— 

Mar.   19 

0 

0 

i 

Apr.  15 

0 

0      -  ... 

May  17 

0 

. 

.  1.1 _ 

June  8 

.02 

.03 

Jul?  3  4 

0 

.  _._ 

_      .*1Q 

Sept.   9 

0 

0. 

Sept.   13 

0 

.02 

Oct.   23 

0 



o 

Nov.   17 

0 

.03 

Dec,    17 

.01 

. 

• 

■ 

| 

r 

] 

1 

EZ 

«7fr"ii  ^  ^iih«I'~ ^^"^^t^ai-iH v-v*-v(f*  ij^sj'  ■'-•a-*  ■'  *;?.-*■' 


S.B_-Tsr^>-w^_i>6F-  »i»(W,»-  ^T(i|!M«  *  J"-  uf'ia.nrt/11,-^^ 


■  "Tvf   Tdn1  »«">r  (■■ 


"■STSvTiV 
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1953 


ARSENIC    AS   As  {PPM) 


\/F 


I 


DATE 

jJan_.__5. 
Feb.    4. 


GWRi 


Feb.  27 

Mar.   19 


DELORO      HEAL!  H 


1 


o 


^o^J 


Apr.    1 


Kay  6 


June  3 


Jttjy  2 


Aug. 


3e4a^_2_ 


Krw.    /, 


._. 


_0_ 
0 


HIGHWAY  #  7 

DELU'RO       HEALTH 


1.10 


0 


0 


.19 


_Q1- 


JT 


.  Q? 


.02 


,02 


♦PJl 


0_ 
0 


J& 


.20 


.03 


gq-ywy  — .^t 
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ARSENIC    AS   As  (PPM) 
ABOVE    PLANT  HIGHWAY  #  7 


DAT  E 
Feb.   15 

<./  «s  r\  v 

DELORO 

HEALTH 

OWRC 

DELORO 

HEALTH 

.05 

.06 

Mar.   22 

,_ j 

.03 

0 

Apr.   29 

•  03 

0 

May  21 

0 

0 

June  25 

0 

0 

July  15 

■'"    " 

.02 

.h 

Aug.  25 

.06 
0 

1.50 

Sept.  25 

.17 

~ 

( 

; 



— 

• 

i 

■: 

• 

■  i---            • 

l&£(i&?si!}'J%F  J*i**V^j*  *'  fty*^'  ;!■'■'."  7  "?"—"..."■:.'.■'.*;,  ■'■■.■;'  ^fl-^ni  tw  «.  •"   ■>  fri*"?-^  Awii^fmii1  ■.'.*"*sf11**1  ** l  7 
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ARSENIC    AS   As   (P 
ABOVE    PLAMT 

PM) 

S 

1951 

HIGHWAY  ® 

7 

1              1 

DATE 

OWRC 

DELORO 

HEALTH         OWRC        DELORO 

HEALTH 

■p^ii    i 

.05        i 

.03 

— r.oi  j  ■    /— 

-.J33-       . 

0            ■    - 

Am>      3 r-; 

0 

0 

T4av   1  9 

_Q_   . 

June  23 

0 

Q _ 

Ju'lv  13 

.02 

.    ,              

m 

Aus.    22 

.06 

'  1  *    ll'*  *                     1 

Sept.   22 

0 

.17 

Oct.   29 

0 

.0? 

fl 

• 

* 

~ 

■ 

APPENDIX   II 


A  Summary  of  the  Month Ly  Average  Arsenic 
Concentrations  for  Samples  Collected  at 
All  Sampling  Stations  on  the  Moira  River  System 
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iiiUj  >,\f~ 


yea: 


■  \  \t  ~  rr> 


3^.69 


?  I 


57  >■€■ 


J      .02     j      .03     J      -01 

1       j       i 

I    ,02    i    .03    i    .02 


.03  I    .02    j    .04     j  .07 


. 02  1    .03     j    .04     i   . 07 


['  i  I 

OCT.       NOV.       DEC.   | 

!  1  1 


LOCATION 


.04 


.04 


I 


03    \    .02 


■03, 


,04 


.06     I  .04 


VICTORIA     PARK 


HWY     R6  2    BRIDGE 


SEWER     EFFLUEiT 


^01 


CAN1FT0N       BRIDG2 


j  CHAPMAN S      BRiDOE 


■  03 


.02     .04    !    .03     i  .11     j  .07 


i,,.02    I    .OJL    '    -03 


.02!  .02    !  Tftft   i  .m    1  ..nfi 


!    .04 


.04 


,04  I  .04    I  .07 


.06 


STOCO    LAKE    OUTLET 


rroco   BRIDGE 


i   GTOOO     LAKE 





;    ,04 


.04    1    .03     1 


■  0L\    Ml,     f    .05     !    .02     j   .05 


.JSL 


.02    j    .01 


/■■jo     '  ■ 


-HI. 


J32- 


T 


TWEED 


CLARE    RIVER 


.fl3..,.U 


..l,„,:Q2,, 


SULPHIDE        CREEK 


.01 


.02 


.04     ;  .01     1 


i  SKOSTAMATTA     RIVER 


,03    i    .08    j    .01 
i 


.11  j  .12    I  .36     i  .21     1  ,22 


I  .02 


BLACK     RIVER 


^2£ 


_t_J12_ 


.OS    i    .06 


!    0 


j   MOIRA       LAKE' 


1  DEER     CRcEK 


SL 


_Q1  J LJB i     01 


\  DEER     CREEK 


.05 


I 

.14    j     .15  i  .16    i  .34    jL.20     1 . 22_ 
.03     i      .02  I   .02     1   .,10  _j  .11     j  .52 


52 


,13 


HVVY      f!2  7 


-■- 


D2 I 


ABOVE    PLANT 


1 

|   DOWNSTREAM     OF    M ALONE 

J 
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ten/id  &     Kivcrs 
Y  E  a  n     ISsil 


f  1 1 '- 

I                                         i               i 
!              1 

[ 

!Mg,  ■    APR. 

i       ■ 

«* 

,.,. 

WU1Y& 

! 

JULY 

1 

AUS. 

SEPT. 

OCT. 

NOV. 

DEC. 

LOCATION 

- 

ill                                  i           i 
!'                '2             ;          1          1         !         I         1         1 

]  VICTORIA     PARK 

i              i              ■              !              1 
■7                   ■              |              |    .01    j     0       j      .01  |   ,01 

.01    i  .30 

0 

j     .02 

|  HIVY     f--e  2   BRIDGE 

i           '           i          1          i           ' 

;,J                    )              {              !    .03     1     0       1      .01  i   .02 

I 
.01     !  .20 

0 

.02 

I   SEWER     EFFLUENT 

:          *  .i             1         1         i         I         1         j 

!               i               10.                0       i      .01      JXL_ 

i 

.m  ■  !  .OP     !  a    :.., 

!   CANiFTON      BRIDGE 

t                       

i            i            i                       I                       i                       1 

1 

|  chapman's    bridge 

1                                                                                  I 

i              ':                                      -'          -                                                   j                                     i 

i               j 

.0       i      ,01' 

1          i           ! 
.01    ;  o       i  .03    !  o 

I 
.03 

STOCO    LAKE    OUTLET 

i            I  ■         1           1            !            i           ' 

kl.          !       JiJ              i     0             .01  1*02     :0 

.01     10 

j 

\ 

\ 

.05 

STOCO    BRiDGE 

3K>.                 |               |              j              j              !              |              | 

.02 

STOCO     LAKE 

^'2                   <0.          !  0.        !             i     0       :      ..01    1  .03     10 

i 
.02     (0 

.03 

j  TWEED 

^•°               I           i           i  -03    i    o      ;           !           ;o                   1 

■ 

j  CLARE    RiVER 

;               r       i        i               1 

1 

j  SULPHIDE        CREEK 

— 

37 "7               !           !           :  .01    |    0          o      1    .01  !    o      i      0          0     j 

0 

•       j   SKOQTAMATTA      RIVER 

i    i    i    !  o  i    i    i    |    t    : 

i 

|  BLACK     RIVER 

:               1              i              !              !              1              1 
**■*'                i    ^05    j  .05    i  .06           .05!     .06       .09  i    .10 

[ 

.26 

|   MO  IRA       LAKE 

i           i           i           i           !           1           I 

""       '                                  j                         1                        I                        i                         1                  j                        ! 

.01 

I  DEER     CREEK 

i 

'-             ■             i             !             i             1             ! 

¥"*-»              !          j          !    o     ■    o     i    o      1    .01  |   o 

0 

.02 

i 

|   DEER     CREEK 

1    .03    !    .0?     1   .29     :        .10!        .03!     .26 

...01 

.15 

...  94  - 

,% 

.?.?. 

|  aWY     »3  ? 

i     1 .01 

I       !       I 

0        i         .01         .02i      .0?. 

-J09 

_,16_ 

.03 

1 

j  ABOVE    PLANT 

S2-G                     | 

1          i          l 

i            l 

i 

J  DOWNSTREAM     OF   (SALON £ 

-  32  - 


1^67 


*  *T     '"3    F 

r.^..'.       L^.,vii       Oil  L- 

\      .    i 

i               | 

rES. 

I 

1 

i 

A  OP       i 

Hi   it.      j 

| 

1 

! 

I 

1 

JUL'/ 

AUG.    I 

j 

SEPT. 

OCT. 

NOV.   j 

i 

DEC.    ! 

! 

LOCATION 

.  '.> 

t                           i 

| 

! 

i 

i 

I 

'        I 

j  VICTORIA     PA aK 

■7 

.     i                                     \ 
I                                     > 

! 

i          | 

1       j 

!  o  ! 

0 

0    ! 

HV/Y     Ne  2    BHiOGE 

i  -3 

i                                 1 

1                                 1 

f 

1 

i 
i 

t 

1 

1 

!    °     1 

0 

0      ! 

SEWER     EFFLUENT 

0  *  J 

j            i 

l 
j 
i 

j 
1 

| 

; 

t 
J 

|     0 

0 

o  ! 

CANIFTON      BRIDGE 

J  o  ■  o 

< 

I 

1 

o       ! 

i 

1 

! 

i 

i 

i 

chapman's     BRIDGE 

tV  •  c 

!       i 

1 

0      i 

0 

1 

o  ! 

j 

1 

,06 

0 

.ftl| 

STOCO    LAKE    OUTLET 

2.1-7 

!     -02 

.02! 

o     \ 

0 

o   1 

j 
| 

_, 

.04 

0 

0 

1 
&- 

STOCO    BRIDGE 

— 

ol-C 

I 

i 

!             i 

1 
1 
1 

1' 

!      ! 

STOCO     LAKE 

._ . 

~  i  .  5* 

,                      \ 

1 

1 

L    J 

! 

'  !  -05 

0 

o    1 

TWEED 

ifj-0 

,               1 

I 

j         J 

; 
1 
1 
| 

1 
1 

i     0 

] 

CLARE    RiVER 

w 

"     '  .  ^"j 

1                 i 

i                i 
i 

;              i 

I 

i 
1 

1 
1 

.05 

1 

: 

SULPHIDE        CREEK 

_:_                                                      _. 

".?-? 

\         1 

j       i 

',              j 

i 

! 

!                  j 

!          ! 

0 

0" 

!  o 

3  KO  OTA  M  ATTA      RIVER 

.j . ,  ■  G 

1 

1 

i 

i 

| 

0 

! 

QLACK     RiVES'c 

JinnM- 

-Vi  ■  -" 

i        t 

1 

i 

f 

1 

i 
i 

| 

.21 

1                .19 

.17 

!     ,04 

MOIRA       LAKE 

4r -4 

1        i 

1       : 

i 

i 

1 



j 

^~i       i 

DEER     CREEK 

' 

'".■<,- Z 

?                1 

1 

1 

1 

!  ■  •    !  o 

j 1 — , — 

0 

0 

DEER    CREEK 

-ji    "  '<j> 

.03     1 

.C6 

i 

.Up 

.19 

i 

i  .29 

.11 

.10 

t 

1 -JisL. 

j     .03 

1 

i.    ,50 

,13 

0 

HWY      N2  7                  :' 

C  « *  3 

;  .03    1 

.04 

I 

i    -02 

0 

.01 

!  o 

.01 

i 

0 

— 0 

1  ABOVE    PLANT 

-     !         1 

;              ] 

j 
i 

1 

1 

1 

j 

.  — ,.. , 

DOWNSTREAM     OF   MA  LONE 

_ 

PA03  -  3 


J   - 


}V»U;KA      Its  vers 
v*r  i  -■       ;0  66 

if  t—  fV  *'* 


ill 

fes.  !  t:&a. 

|    APR.    j 

mw 

JUNE 

JULY 

AUG. 

ctrp— 

OCT. 

NOV. 

DEC.    I                         LOCATION 

i 

fi  "'       -2       i 

1 

!      i 

| 

]  VICTORIA     PARK 

I 

•7                       | 

I                                 ! 

1     0        I 

1               1 

1               i.    .10 

[  HWY     N«  2    BRIDGE 

i. 

t-3                   | 

i 
i 

1         1 

! 

i 

i 

\  SEWER     EFFLUENT 

! 

i                  !        I         |         | 

,04 

! 

! 

t 

j  CANIFT0N      BRIDGE 

' 

i 

1                i 

! 

] 
1 

I  chapman's    bridge 

<                                                                                                                 t 

I           1           ! 

■                        !                                              '   i 

0 

.10 

.02 

j 

0     j  STOCO    LAKE    OUTLET 

! 
25 -7                       j 

1 
i 

!         i 
i 

t 

! 

0 

.06 

.  01 

j  STOCO    BRIDGE 

i 

■ 

! 

j                     f 
1            -         i 

j 

STOCO    LAKE 

51*2                     j 

i    o 

i                     I 

! 

i 

j TWEED 

-,o-o                     i 

I  . 

!          ! 

i 

1 

,01 

t  CLARE    RIVER 

S2-8                 ; 

j 

I                   ! 

j 

i 

j 

j 
'!     .02 

| 

|  SULPHIDE        CREEK 

37-7                      ! 

i 

I 

!          i 

I 

! 

i 
i 

: 

.02 

- 

■ 

c 

_,.    .. 

I   SKOOTAMATTA      RIVER 

s;--o 

! 

i                    t 
i                   i 

I  BLACK     RiVER 

JQ2_ 


18 


.75     !  .10     i  .18     1.07     S  .05     j  .12     1.24     J2.00 


53-7 


i   0 


„Q3     j  .02     I ...  C 


^L 


1,55 


„..^ 


2.00 


J$L 


.7,0  iRA       LAKE 


I  DEER     CREEK 


2.30 


07 


DEER    CREEK 


,12 


f  HWY      I4.fi  7 


n 


ABOVE    PLANT 


DOWNSTREAM     OF   MA LONE 


-  34  - 


MCH3A     RIVER 

so   65 


k      ...  *"4    <\ 


i 

1 
,     ] 

i 

^PPv 

i        i 

APR. 

i           j 

1      '■■'■iV 

1           ! 

i 

JUNE    j 

T 

buui          ] 

! 

! 

AUG.   ] 

i 

SEPT.   j 

L 

oc 

T. 

NOV. 

DSC. 

I 

I 

j 

LOCATION 

, «— . 

i 

!               ! 

j                     ! 

1                     l 

.02 

i           i 

.04  ! 

.oi ! 

.01  i 

i 

.01  i 

j 
i 

i 
o     1 

j  VICTORIA     PARK 

if 

t 
* 
1 

1          | 

1 
]                     1 

1               1 

I 
i 

1 

i 

|  HWY     W  Z    BRI0GE 

.  "  -• 

i 

! 

i    ,01 

!      i 

i      1 

j 

i 

.01  1 

i 
,05   i 

0        i 

I   SEWER     EFFLUENT 
i 

— , 

! 

1 

!      ! 

! 

t 

.01 

o    i 

|   CANIFT0N       BRIDGE 

i;  JE  *!•> 

1 

1  M    \ 

.03 

!                        1 

So 

.02  ! 

[ 
1 

1 

j 

o    ! 

1 

0        I 

|  chapman's    bridge 

-•"   .  ^. 

i 

i 

!           i 
i 

j           1 

1 

J 
I 

| 

STOCO    LAKE    OUTLET 

*"•  rj  - "? 

i 
1  .06 

.02 

1 

1 

1 

.ou  ! 

.01 

! 
.    .13  I 

o    i  ... 

STOCO    BRIDGE 

■Jti-'C 

i 

l 

j 

j       i 

! 
i 

| 

\ 

1              ! 

STOCO     LAKE 

~"  -   .  *"* 

j 

I 

! 

1 
i 

.03 

.10 

.01 

TWEED 

. «...      - 

■ 

i 

! 

I 

i         i 

CLARE    RIVER 

_-. 

i 

1 

j 

i 

1 

1 

1   SULPHIDE        CREEK 

i?  -7 

! 

| 

i 
j 

1 

$ 

1 

j    . 

1 

i  skootamatta    rives 

j 

,.,  l.  -  0 

i 
i 

i 

1 
1 

i 

I 

|   3LACK     RIVER 

i  .    ■  ■'- 

i 
i 

j 

i  ,q3l_ 

i 

•   .1? 

1      r. 

1 

.07  ! 

_^0- 

1 

1 

1 

i 

j    .03 

.20 

[>  MO'.RA       LAKE 

- 

■ 

! 

j  DEER     CREEK 

sT.  7  -  5 

• 

; 

1 

j 

j 

i 

1 

1 

1 

1 

t 

1 

DEER    CREEK 

0  f  '  % 

( 

j 
J 

.10 

o 

j  .20 

i 

i  o 

!  .08 

!  ao 

|  -33 

.96 

i3.00 

b'.40 

1. 

73 

j 

1    *03 

1  HWY      N2  7 

1                                 . 

r*  J  •  7 

i 

!  .oi 

!  o 

1 

1  ,11 

_.38 

,    .20 

_^2Q_ 

..  ■  /,a  ■ 

n 

ABOVE    PLANT 

■    ■ 

1 

1 

j 

!   o 

1       0 

!    o 

!   o 

!         1 

j   DOWNSTREAM     Or    MALONE 

PAGE  -  35  - 


V  P  A  r: 


S&4 


■iiili/   '        v  ■-'■♦ 


.02 


LOCATION 


ok  i  .01   i  .02   <     o 


!  VICTORIA     PARK 


. L j 69. _ _ j 2L.  i   -Q^-    !   -Ok    1  -07    i  -20 


l*     ..  VJI 


'    .10    ;    .02,    I   .03    J     0       i   .01     1  .02 


,^9-i  Ok     UJffL 


.03     I  .25     1     .79 


i^3CL_l-J2Q_ 


1^6 


_&a_ 


1  K 
•-*-s 


-^55- 


HV/Y      k'S  7 


ABOVE    PLANT 


DOWNSTREAM     OF   MA  LONE 


